Enhancement of insulin-induced cutaneous vasorelaxation by exercise in rats: A role for nitric oxide and K(Ca2+) channels.
Insulin is a potent vasoactive hormone which induces vasodilatation at physiological concentrations. Aerobic exercise is known to improve insulin vasodilatory activity in humans and experimental animals. Since both insulin and physical training is known to activate K(ATP) and K(Ca2+) channels and increase nitric oxide (NO) synthesis, we hypothesized that insulin and exercise might use a common mechanism in mediating their vascular effect. The present study was carried out to investigate the role of NO, K(ATP) and K(Ca2+) channels in enhancement of insulin-induced cutaneous vasorelaxation by exercise in rats. Male Wistar rats were submitted to exercise training for 8weeks on a treadmill. Cutaneous microvascular response to insulin was recorded from soles skin using a laser Doppler flowmeter. Systemic arterial blood pressure and heart rate were measured using a tail-cuff during assessment of cutaneous blood flow. Subcutaneous injection of insulin induced a dose-dependent increase in skin blood flow in control rats which was significantly higher in exercised animals. Local inhibition of NO synthesis (l-NAME, 10(-4)M) was associated with a marked inhibitory effect on insulin-induced vasodilatation and this inhibition was significantly greater in exercised rats. Likewise, a selective K(Ca2+) channel blocker (iberiotoxin, 10(-9)M) inhibited insulin-induced vasodilatation and this inhibition was significantly exaggerated in exercised animals. Local K(ATP) blockade (glybenclamide, 10(-5)M) showed an identical response in sedentary and exercised animals. Insulin induced a marked vasodilatation in cutaneous microcirculation following aerobic exercise in rats. Both NO and K(Ca2+) channels might be involved in the genesis of this effect.